epibiont, in many cases the producers, as well as the mechanisms triggering the biological behaviour, remain ambiguous.
Chemical ecology brings new opportunities to explore the interactions between algae and bacteria. This paper reviews the relationships between algae and bacteria from a chemical ecology viewpoint, including both benefical and negative effects on the algae. Positive algae鄄bacteria interactions include phytohormone production, morphogenesis of microalgae triggered by bacterial products, specific antibiotic activities affecting epibionts and the elicitation of oxidative burst mechanisms.
Deleterious algae鄄bacteria interactions include induction of algal diseases, growth inhibition, an influence on algal metabolism and production of antibiotic compounds. The mechanisms concerning the algal response to bacteria from a chemical signal perspective ( such as, quorum sensing and allelopathy) are also addressed. Signal molecules are considered to play a potentially important role in structuring phytoplankton communities and affect the population dynamics of harmful algae species. Future work should focus on three research aspects. 1) how microbes and their secondary metabolites regulate their ecological division and social characterization with chemical signals in the phycosphere environment. 2) analysis of the secondary metabolites of algae and bacteria in situ in the algal鄄bacterial symbiotic system possibly using a new method called desorption electrospray ionization mass spectrometry ( DESI鄄MS ) . 3 ) Coupled application of chemical and molecular biological methods to study the interaction of alage and bacterial. Some new tools should be widely applicable, such as bioinformatics, metagenomic technology and development of online monitoring instruments. The aim of this paper is to interpret the complex ecological interaction and the related mechanisms between planktonic algae and bacteria in a new way.
This review can provide a reference for readers to understand red tide processes and help develop novel ways to prevent or control harmful algal blooms. 
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